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a b s t r a c t
Objective: This study examined the extent to which protective behavioral strategies (PBS) mediated the
inﬂuence of drinking motives on alcohol consumption, and if these hypothesized relationships were
corroborated across subsamples of gender and race.
Method: Online surveys were completed by 1592 heavy drinking college undergraduates from two
universities (49.9% male and 50.1% female; 76.9% Caucasian and 23.1% Asian). Independent samples t-tests
compared males and females as well as Caucasians and Asians on measures of drinking motives, PBS use, and
alcohol consumption, and structural equation models examined the mediating role of PBS.
Results: Consistent with predictions, t-tests revealed that males reported greater levels of consumption than
females, but females reported greater use of PBS than males. Caucasians reported greater consumption levels,
endorsed higher enhancement motives, and higher PBS related to serious harm reduction, but Asians
endorsed higher coping and conformity motives, and PBS focused on stopping/limiting drinking. In multiplesample SEM analyses, PBS were shown to largely mediate the relationship between motives and consumption
in all demographic subsamples.
Conclusions: Findings indicate that PBS use leads to reductions in drinking despite pre-established drinking
motives, hence pointing to the potential value of standalone PBS skills training interventions in lowering
alcohol use among diverse groups of heavy drinking college students.
© 2010 Elsevier Ltd. All rights reserved.

1. Introduction
Heavy alcohol use on college campuses is a leading health and
safety concern for campus administrators and public health ofﬁcials.
An estimated two in three college students report consuming alcohol
in the past month (Johnston, O'Malley, Bachman, & Schulenberg,
2010) and 44% of students report engaging in high risk or heavy
episodic drinking (deﬁned as 5+ drinks in a row for men and 4+
drinks in a row for women) at least once in the previous two weeks
(Wechsler & Nelson, 2008). Excessive drinking contributes to a range
of serious negative consequences, including academic and psychological impairment, risky sexual behavior, car accidents, violence, and
even death (Hingson, Heeren, Winter, & Wechsler, 2005; Hingson,
Zha, & Weitzman, 2009). Furthermore, proximate peers and
surrounding communities often suffer secondary consequences
through vandalism, disruptive noise, and verbal, physical or sexual
assault (Hingson et al., 2005, 2009; Wechsler et al., 2002; Yu, 2001).
The current study sought to inform existing literature on the etiology
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of hazardous drinking among college students by examining how
motivations for alcohol use may differ by gender and race and, further,
how strategies used to protect oneself from drinking-related risk may
mediate the relationship between drinking motives and consumption.
The use of protective behavioral strategies (PBS; Martens et al.,
2005) during the active consumption of alcohol — examples include
alternating alcohol and non-alcoholic drinks, and setting consumption limits — have emerged as effective strategies for reducing heavy
alcohol consumption and related risk in college populations. Multicomponent harm reduction interventions that have incorporated a
PBS-based skills training component have found teaching PBS to be a
powerful mediator of intervention effectiveness (Larimer et al., 2007;
Barnett, Murphy, Colby, & Monti, 2007). Further, cross-sectional
studies assessing students' utilization of PBS have found that students
who utilize PBS when drinking experience fewer consequences than
peers not employing PBS (Benton et al., 2004; Haines, Barker, & Rice,
2006; Larimer et al., 2007; Martens et al., 2004; Park & Grant, 2005).
PBS initiatives concede that drinking alcohol is a normative behavior
among college students and focus on reducing harm among those
students choosing to drink.
To gain a better understanding of how PBS may minimize
drinking-related harm, the current study examined the extent to
which PBS mediated the predictive effect of a potential risk factor on
alcohol consumption. Because drinking motives are well-established
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predictors of heavy drinking and considered most proximal to one's
drinking decisions (Cox & Klinger, 1988; Kuntsche, Knibbe, Engels, &
Gmel, 2007; Westmaas, Moeller, & Woicik, 2007), assessing the role
of drinking motives as a risk factor on PBS is informative. Further,
given that students with higher levels of motivations to drink tend
to drink more frequently and excessively than peers with lower
drinking motives, it is expected that these students will also be less
inclined to naturally utilize protective strategies when consuming
alcohol. This prediction is supported by Martens, Ferrier, & Cimini's,
2007 study, which revealed negative bivariate correlations between
drinking motives (social, coping, and enhancement) and PBS
employment. Moreover, Martens and colleagues demonstrated that
PBS partially mediated the relationship between social and enhancement drinking motives, but not coping motives, on the outcome of
risky drinking in a sample of 254 volunteer and judicially sanctioned
college students. These ﬁndings are especially enlightening to harm
reduction efforts by revealing that strategic drinking behaviors (i.e.,
PBS) mediated the powerful relationship between drinking motives
and consumption. The current study sought to extend Martens and
colleagues' novel and important ﬁndings by using a large sample of
heavy drinking college students to assess mean differences in
drinking motives, PBS, and drinking as a function of gender and
race (Caucasian vs. Asian-American), and, further, by examining the
extent to which PBS mediated the relationship between drinking
motives and level of alcohol consumption in each of these
subgroups.
It is well-established that gender and race differences are linked to
drinking behaviors; however, it is not known how these demographic
variables may differ on a broader set of variables including drinking
motives, PBS, and alcohol consumption. A better understanding of the
connection between demographic characteristics and drinking could
have signiﬁcant implications for harm reduction interventions.
Overall, research exploring gender differences in college students'
drinking motives has been inconsistent. Although many studies
demonstrate that college males are more likely to endorse enhancement, social, and conformity motives than female peers (Kuntsche,
Knibbe, Gmel, & Engels, 2005; Ham, Zamboanga, Bacon, & Garcia,
2009; Wild, Hinson, Cunningham, & Bacchiochi, 2001), others have
evidenced minimal or no gender differences (Gonzalez, Collins, &
Bradizza, 2009; Stewart, Loughlin, & Rhyno, 2001). Research assessing
the use of PBS and drinking risk, on the other hand, have consistently
shown that women tend to implement protective behaviors more
often and more effectively than men (Benton et al., 2004; Delva et al.,
2004; Haines et al., 2006; Walters, Roudsari, Vader, & Harris, 2007).
With regard to racial–ethnic status, Asian-American students are
of particular interest due to escalating rates of alcohol abuse and binge
drinking in this population (see Grant et al., 2004; Wechsler, Dowdall,
Maenner, Gledhill-Hoyt, & Lee, 1998). Moreover, in a sample of 204
undergraduates (51.7% Caucasian, 40.8% Asian/Asian-American, 7.5%
other), Neighbors, Larimer, Geisner, and Knee (2004) found that
Asian-American students were more likely to endorse conformity
motives but less likely to endorse enhancement motives for drinking
as compared to non-Asian-American peers, thus supporting that
underrepresented non-Caucasian students may seek to drink according to heavy drinking white student campus norms (Martens, Rocha,
Martin, & Serrao, 2008). However, despite recent evidence highlighting the unique risk that Asian-American college students may face,
few studies have examined this group's alcohol use behaviors and no
studies to date have examined PBS usage in an Asian cohort.
1.1. Study aims and hypotheses
The current study examined levels of drinking motives, PBS, and
actual drinking as a function of gender and race. Furthermore, we
developed a model proposing that drinking motives are predictive of
alcohol consumption, and that the strength of this direct link is
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attenuated after accounting for the use of PBS. Consistent with
established research, higher drinking motives are expected to be
predictive of increased alcohol consumption. Further, the following
hypotheses are proposed as they relate to the mediational model:
higher drinking motives should predict decreased use of protective
strategies and the utilization of protective strategies should then
predict decreased alcohol use. In summary, PBS usage should mediate
the direct relationship between drinking motives and consumption.
Additional analyses examined if this mediational model was tenable
across gender and race.
A central goal of the current study is to shed light on the potential
efﬁcacy of an isolated PBS-based intervention. A better understanding
of how PBS may mediate the relationship between drinking motives
and alcohol risk, and within subgroups of students, is valuable to
informing alcohol prevention initiatives targeting at-risk college
students. PBS have shown potential as effective harm minimization
strategies within multi-component collegiate alcohol interventions
and are found to be routinely employed by college students (Haines
et al., 2006), thus suggesting that these skills may be intuitive for
students to learn. Further, naturally occurring PBS use has been
found to be especially beneﬁcial to heavier drinking subgroups of
students (Benton et al., 2004) and therefore PBS-based interventions
aimed at those students most in need of reducing drinking and
consequences offer an important avenue for future harm reduction
approaches.
2. Method
2.1. Participants
Among participants completing the online screening survey
(N = 4984), we computed the percentage in each group that screened
into the subsequent baseline survey. The screening criteria will be
described in the design and procedure section. For males (n = 1995),
39.8% (n = 794) screened into the study; for females (n = 2274),
35.1% (n = 798) screened into the study. Among Caucasians
(n = 2102), 58.2% (n = 1224) screened into the study; for Asians
(n = 1145), only 32.1% (n = 368) screened into the study.
Respondents who met the screening criteria, and therefore made
up the baseline sample used in our analyses, were 1592 heavydrinking Caucasian and Asian college students. Participants in this
ﬁnal sample reported a mean age of 19.94 (SD = 1.33) — of which
64.0% were under the legal drinking age (21 years) — with a gender
distribution of 49.9% male and 50.1% female, and a racial distribution
of 76.9% Caucasian and 23.1% Asian. In this ﬁnal sample, participants
in the public university consisted of 57.4% male, and racially
distributed with 66.7% Caucasian and 33.3% Asian; participants in
the private university consisted of 38.9% male, and racially distributed
with 91.7% Caucasian and 8.3% Asian.
2.2. Design and procedure
During the fall semester of 2008, a randomly selected group of
11,069 students across both campuses were invited to participate in a
conﬁdential study regarding alcohol use and perceptions of drinking
in college. The universities included a large public institution with
approximately 30,000 undergraduates and a mid-sized private
institution with approximately 5500 undergraduates. The 4984
students who consented to participate in the study clicked on a
designated link to access an online screening survey. Responses in the
screening survey established eligibility for participation in the
subsequent baseline survey. To screen into the subsequent baseline
survey study, participants racially identiﬁed as either Caucasian or
Asian and reported at least one episode of heavy episodic drinking in
the past month (5 drinks in a row for males and 4 drinks in a row for
females). All respondents signed a local IRB-approved consent form at
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the beginning of both the screening and baseline surveys and were
paid a nominal stipend upon completion of each survey. Those 1592
(31.9%) students who met the screening criteria and completed the
baseline survey with non-missing responses make up the current
sample.
2.3. Measures
Measures appropriate to the current study include drinking
motives, PBS, alcoholic consumption, drinking hours, and drinking
days.
2.3.1. Drinking motives
Motivations for drinking alcohol were assessed using the 20-item
Drinking Motives Questionnaire (DMQ-R; Cooper, 1994), a rigorously tested and validated measurement of drinking motives (MacLean
& Lecci, 2000; Stewart et al., 2001). Respondents were prompted
with, “Thinking of the time you drank in the past 30 days, how often
would you say that you drank for the following reasons?” and were
instructed to rate each reason using a 1 (almost never/never) to 5
(almost always/always) scale. Each question corresponded to one of
the following four subscales: Social Motives (α = .89; e.g., “Because it
helps you enjoy a party”), Coping (α = .89; e.g., “To forget your
worries”), Enhancement (α = .88; “Because you like the feeling”),
and Conformity (α = .90; e.g., “Because your friends pressure you to
drink”).
2.3.2. Protective behavioral strategies
Participants completed Protective Behavioral Strategy Scale (PBSS;
Martens et al., 2005) to assess cognitive–behavioral strategies used to
reduce risky drinking. The PBSS is a psychometrically validated
measurement of alcohol protective behavior (Benton et al., 2004;
Martens et al., 2005; Martens, Ferrier, & Cimini, 2007; Martens,
Pederson, LaBrie, Ferrier, & Cimini, 2007; Walters et al., 2007). The
15-item measure uses a scale ranging from 1 (never) to 5 (always) in
which participants indicate the degree to which they engage in
certain behaviors when using alcohol or ‘partying’. The measure is
divided into the three following subscales: Stopping/Limiting Drinking (α = .90; e.g., “Determine not to exceed a set number of drinks”),
Manner of Drinking (α = .63; e.g., “Drink slowly, rather than gulp or
chug”), and Serious Negative Consequences (α = .71; e.g., “Know
where your drink has been at all times”).
2.3.3. Drinks
The alcoholic drinks factor was measured with three items
representing drinks per week, hours per week drinking, and days
per month drinking. Daily Drinking Questionnaire (DDQ; Collins,
Parks, & Marlatt, 1985; Dimeff, Baer, Kivlahan, & Marlatt, 1999)
assessed both drinks per week and hours per week drinking.
Participants were instructed to consider a typical week in the past
month before answering, “How many drinks did you typically
consume on a Monday? Tuesday?” and so forth. Students' openended responses across these seven days were summed to form a
‘drinks per week’ variable that was used in this analysis. For each day
of the week that participants reported drinking alcohol, they were
asked to provide an open ended estimate of the number of hours they
consumed drinks on each of these days. For example, “You said you
typically have drink(s) on MONDAY. Over how many hours?” The
responses were summed to yield ‘hours per week’ drinking. To assess
‘days per month’ drinking, respondents answered the question, “How
many days of the week did you drink alcohol during the past
month?” using a scale ranging from 0 to 7 and including, for example,
0 (I do not drink at all), 2 (twice a week), 4 (four times a week), and 7
(every day).

2.4. Analytic plan
Correlations across the subscales of DMQ, PBS, and drinks were
examined separately for the subgroups within gender (males and
females) and race (Caucasians and Asians). Independent samples
t-tests on these variables determined signiﬁcant group-based mean
differences as a function of gender and then of race.
A hypothesized mediational model evaluated the effect of
drinking motives on level of alcohol consumption, and whether this
pathway was statistically mediated through the usage of PBS. The
mediational model was speciﬁed via the three-equation procedure
outlined by Baron and Kenny (1986): (1) Predictor must directly
inﬂuence the outcome; (2) Predictor must inﬂuence the mediator;
and (3) Mediator must inﬂuence the outcome after controlling for the
predictor. After accounting for the mediator, the level of reduction in
the magnitude of the predictor on the outcome reﬂects the strength
of the mediational effect. The proposed theoretical framework was
estimated with latent structural equation modeling, and speciﬁed
with EQS 6.1 (Bentler, 2005). The drinking measures, because they
were based on different response scales, were standardized prior to
entry into the model. Consistent with a latent approach and to
provide a parsimonious model, the subscales within each DMQ, PBS,
and drinking were treated as parcels and allowed to load on their
respective factors. For the purpose of estimation, the ﬁrst indicator of
each latent factor was ﬁxed to 1.
Finally, if the underlying data supported the overall hypothesized
model, multi-sample analyses followed, according to the sequence
recommended by Byrne (2006). Speciﬁcally, tests of measurement
invariance assessed equivalency of factor loadings between males
and females, and then between Caucasians and Asians. Subsequently
building on these analyses were tests of structural invariance, the
objective of which was to assess the equivalency in factor-to-factor
pathways between the gender groups and then the racial groups.
Several ﬁt indices were interpreted to assess the goodness-of-ﬁt
of our structural equation models. We examined the scaled Χ2
(Satorra & Bentler, 1994), which corrects for multivariate nonnormality of variables. A non-signiﬁcant Χ2 value is desired, and
indicates that the hypothesized model overlaps with the underlying
data, but this test is considered sensitive to model rejection when the
sample size, like the one of this study, is large (Bollen, 1989). Thus,
the CFI and NFI were evaluated, with models yielding higher values,
preferably over .90, indicating a better approximation of the
underlying data (Ullman & Bentler, 2003). Also reported as a
judgment of model ﬁt was the RMSEA, a residual-based index, with
lower values, preferably below .10, indicating a better ﬁt (Browne &
Cudeck, 1993). Given the sample size and number of statistical
comparisons, all tests were assessed using a conservative p b .001.
3. Results
3.1. Correlation matrix
Correlations of the measured variables, used to form the factors in
the subsequent SEM analyses, are organized by gender (Table 1) and
race (Table 2). Overall, in identifying consistent correlational patterns
across these groups, the drinking motives subscales tended to be
negatively correlated with the subscales of PBS, but positively
correlated with the drinking variables. The PBS subscales tended to
be negatively correlated with the drinking variables.
3.2. Mean differences
Mean differences as a function of gender are presented in Table 3.
Males endorsed signiﬁcantly higher values on the drinking subscales
of drinks per week, hours per week drinking, and days per month
drinking, p b .001; but females endorsed signiﬁcantly higher values
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Table 1
Correlation matrix for males (n = 794) and females (n = 798).
Variable

1

1. DMQ — social
2. DMQ — coping
3. DMQ — enhancement
4. DMQ — conformity
5. PBS — stopping/limiting drinking
6. PBS — manner of drinking
7. PBS — serious harm reduction
8. Drinks — drinks per week
9. Drinks — hours per week
10. Drinks — days per month

–
.35
.54
.23
−.10
−.27
−.13
.21
.13
.16

2

3
.37

–
.31
.50
.00
−.14
−.21
.10
.08
.14

4
.62
.30

.27
.49
.21

–
.19
−.13
−.30
−.17
.30
.22
.20

–
.05
−.12
−.22
.05
−.01
.02

5

6

7

8

9

10

−.18
−.08
−.21
−.09
–
.35
.26
−.15
−.09
−.12

−.27
−.17
−.31
−.11
.44
–
.22
−.30
−.17
−.14

−.08
−.21
−.07
−.17
.28
.30
–
−.17
−.15
−.18

.24
.10
.31
.00
−.24
−.37
−.10
–
.79
.65

.15
.09
.21
.00
−.13
−.18
−.09
.75
–
.63

.18
.06
.25
−.01
−.18
−.20
−.07
.69
.64
–

Note. Values below diagonal are from males; Values above diagonal are from females.
For both males and females, correlations of at least /.12/ are statistically signiﬁcant, p b .001.

drinking motives to alcoholic drinks was attenuated to .17 (p b .001),
suggesting that PBS largely explicated and therefore reduced this
potentially hazardous link. A test of indirect effect further corroborated that PBS signiﬁcantly mediated the pathway from drinking
motives to drinks, p b .001.

on the PBS subscales of stopping/limiting drinking, manner of
drinking, and serious harm reduction, p b .001.
Mean differences as a function of race are displayed in Table 4.
Caucasians reported signiﬁcantly higher levels of enhancement
motives, the PBS of serious harm reduction, and the drinking
variables of drinks per week, hours per week drinking, and days per
month drinking, p b .001. Asians, however, reported higher scores on
the motives of coping and conformity, and the PBS of stopping/
limiting drinking than Caucasians, p b .001. When gender × race
ANOVAs were performed on the measures, interaction effects were
not evidenced.

3.4. Tests of multi-sample invariance
The ﬁt indices of the various multi-sample invariance analyses are
presented in Table 5. The overall mediational models, speciﬁed in the
same manner as detailed in the overall sample, were ﬁrst estimated
separately for males and females. Afterward, we analyzed the
conﬁgural baseline model for gender, in which the male and female
models were simultaneously estimated. Next, all freely estimated
factor loadings for the male and female models were constrained to
be equal. Unequal factor loadings as a function of gender were
evidenced on two drink items: hours per week (p b .001) and days per
month (p b .001). Accordingly, equality constraints for these two
items were released, and additional imposition of equality constraints
for all the factor-to-factor paths revealed that the effect of protective
strategies on drinking appeared signiﬁcantly stronger in females
(β = −.35, p b .001) than males (β = −.20, p b .001).
Also presented in Table 5, the mediational models were shown to
yield satisfactory ﬁt for Caucasians and Asians separately. The
conﬁgural baseline model for race, involving the simultaneous
estimation of Caucasian and Asian models, was then examined.
Next, all freely estimated factor loadings between the Caucasian and
Asian models were constrained to be equal. None of the factor
loadings were found to be signiﬁcantly different between these two
racial groups. Subsequently, additional equality constraints imposed
on all the factor-to-factor paths showed that none of these structural
paths emerged as signiﬁcantly different between the two racial
groups, suggesting that the mediational models ﬁtted equally well
across Caucasians and Asians.

3.3. Mediational model
The structural equation model of drinking motives predicting
drinks was found to be of satisfactory ﬁt, Χ2 (13) = 547.86, p b .001,
CFI = .95, NFI = .95, RMSEA = .10. Lagrange Multiplier (LM) modiﬁcation tests suggested that the model could be signiﬁcantly improved
by correlating the error terms of coping and conformity motives.
Generally, post-hoc modiﬁcations should be avoided, but correlating
the error terms between these two motives may be theoretically
justiﬁed, on the grounds that coping and conformity represent
negative drinking motivations (Cooper, 1994). This was the only
post-hoc modiﬁcation made to the hypothesized model. As presented
in Fig. 1, the revised model involving the direct effect of drinking
motives on drinking produced a much better ﬁt. Speciﬁcally, higher
drinking motives were shown to inﬂuence higher levels of drinking
(β = .58, p b .001).
The overall mediation model, depicted in Fig. 2, produced an
acceptable ﬁt. Speciﬁcally, higher drinking motives predicted
decreased use of protective strategies (β = −.47, p b .001); and
usage of protective strategies, in turn, predicted fewer alcoholic
drinks (β = −.35, p b .001). After statistically accounting for the
mediating effect of PBS, the magnitude of the direct path from

Table 2
Correlation matrix for Caucasians (n = 1224) and Asians (n = 368).
Variable

1

1. DMQ — social
2. DMQ — coping
3. DMQ — enhancement
4. DMQ — conformity
5. PBS — stopping/limiting drinking
6. PBS — manner of drinking
7. PBS — serious harm reduction
8. Drinks — drinks per week
9. Drinks — hours per week
10. Drinks — days per month

–
.38
.60
.25
−.15
−.29
−.11
.25
.15
.19

2

3
.33

.55
.36

.23
.46
.23

.21
−.16
−.32
−.13
.28
.20
.22

–
−.05
−.12
−.19
.10
.06
.05

–
.32
.49
−.10
−.18
−.16
.17
.15
.18

4

–

5

6

7

8

9

10

−.19
.01
−.21
−.03
–
.43
.35
−.22
−.12
−.17

−.24
−.09
−.30
−.12
.41
–
.29
−.37
−.21
−.20

−.11
−.23
−.18
−.23
.26
.31
–
−.26
−.20
−.20

.17
.00
.29
−.04
−.17
−.30
−.21
–
.75
.66

.16
.02
.23
−.09
−.07
−.16
−.09
.74
–
.63

.20
.05
.18
−.01
−.14
−.20
−.22
.66
.66
–

Note. Values below diagonal are from Caucasians; Values above diagonal are from Asians.
For Caucasians, correlations of at least /.10/ are statistically signiﬁcant, p b .001; For Asians, correlations of at least /.17/ are statistically signiﬁcant, p b .001.

358

J.W. LaBrie et al. / Addictive Behaviors 36 (2011) 354–361

Table 3
Mean differences between males (n = 794) and females (n = 798) on variables.
Males

DMQ — social
DMQ — coping
DMQ — enhancement
DMQ — conformity
PBS — stopping/limiting drinking
PBS — manner of drinking
PBS — serious harm reduction
Drinks — drinks per week
Drinks — hours per week
Drinks — days per month

Females

M

(SD)

M

(SD)

3.54
1.80
3.11
1.50
2.56
2.76
4.00
14.24
8.73
1.91

(0.94)
(0.91)
(1.00)
(0.77)
(0.72)
(0.65)
(0.77)
(11.44)
(6.05)
(1.27)

3.43
1.79
3.01
1.39
2.84
2.99
4.51
8.79
7.55
1.52

(0.97)
(0.86)
(0.99)
(0.64)
(0.76)
(0.66)
(0.66)
(6.57)
(5.21)
(1.09)

t-test

2.44
0.30
2.12
3.07
− 7.57⁎⁎⁎
− 6.89⁎⁎⁎
− 14.20⁎⁎⁎
11.66⁎⁎⁎
4.19⁎⁎⁎
6.53⁎⁎⁎

Note. DMQ subscales range from 1 (almost never/never) to 5 (almost always/always).
PBS subscales range from 1 (never) to 5 (always). Drinks per week and hours per week
are open-ended and days per month is on a scale from 0 (I do not drink at all) to 7
(every day).
⁎⁎⁎ p b .001.

4. Discussion
Previous research indicates that there is a highly predictive link
between drinking motives and alcohol use. In this large sample of
heavy drinking Asian and Caucasian college students, the mediational
model showed that the link between motives and drinking was
weakened after controlling for PBS. Consistent with past studies, the
results indicated that greater motivation to drink was associated with
lower utilization of protective strategies, but also that PBS use was
associated with consumption of fewer drinks. The current ﬁndings
augment the growing body of evidence that PBS is associated with less
risky drinking, and point to the potentially immense value of a
standalone PBS skills training intervention in lowering alcohol use
among heavy drinking college students.
The large sample size in this study enabled an examination of
gender and race in greater detail. In concurrence with previous
ﬁndings (Benton et al., 2004; Delva et al., 2004; Haines et al., 2006;
Walters et al., 2007), tests of mean differences reveal that females
were signiﬁcantly more likely to use PBS than males, whereas males
drank more per sitting, more often, and over longer periods of time,
than females. However, no such gender differences in drinking
motives emerged, so that males and females were equally motivated
to drink.
Among this heavy drinking sample, multi-sample tests of
invariance revealed that the use of PBS was more effective for
women than men in reducing alcohol consumption. This particular
ﬁnding is notable given previous research showing that heavy

Table 4
Mean differences between Caucasians (n = 1224) and Asians (n = 368) on variables.

DMQ — social
DMQ — coping
DMQ — enhancement
DMQ — conformity
PBS — stopping/limiting drinking
PBS — manner of drinking
PBS — serious harm reduction
Drinks — drinks per week
Drinks — hours per week
Drinks — days per month

Caucasians

Asians

M

(SD)

M

(SD)

t-test

3.45
1.71
3.11
1.40
2.65
2.89
4.31
12.20
8.61
1.82

(0.95)
(0.80)
(0.98)
(0.68)
(0.73)
(0.65)
(0.72)
(9.93)
(5.81)
(1.22)

3.59
2.09
2.87
1.60
2.84
2.81
4.09
9.19
6.57
1.38

(0.97)
(1.07)
(1.01)
(0.79)
(0.83)
(0.70)
(0.85)
(8.58)
(4.89)
(1.08)

− 2.33
− 7.31⁎⁎⁎
4.06⁎⁎⁎
− 4.77⁎⁎⁎
− 4.31⁎⁎⁎
1.99
4.97⁎⁎⁎
5.26⁎⁎⁎
6.13⁎⁎⁎
6.14⁎⁎⁎

Note. DMQ subscales range from 1 (almost never/never) to 5 (almost always/always).
PBS subscales range from 1 (never) to 5 (always). Drinks per week and hours per week
are open-ended and days per month is on a scale from 0 (I do not drink at all) to 7
(every day).
⁎⁎⁎ p b .001.

episodic drinking is associated with increased likelihood of being a
victim of sexual aggression in women (Howard, Grifﬁn, & Boekeloo,
2008; Parks & Fals-Stewart, 2004). Equipping women with PBS then,
may be especially warranted to minimize alcohol-related harm
including deleterious sexual consequences. PBS-based interventions
targeted at women's groups that are more likely to engage in risky
drinking, such as sororities or athletic teams, would be a prudent use
of these research ﬁndings. This does not imply, however, that such
interventions should be restricted to women only. Indeed, men too
may greatly beneﬁt from PBS-based interventions, given current
ﬁndings that PBS use signiﬁcantly predicted reduced alcohol consumption among men, albeit to a lesser degree than it did among
women. As men may be at an increased overall risk of experiencing
negative alcohol-related consequences because of their higher
drinking levels, equipping them with PBS may be of immense value
to them.
In addition, the results of this study indicate that although Asian
students who drink do so at lower levels than their Caucasian peers,
they may still be consuming alcohol in quantities that expose them
to a considerable risk of negative consequences. Hence we would
speculate that examining PBS use in Asian students is warranted. It
must be noted however, that the Asian participants, because they
were selected into the study as heavy drinkers, may be a unique
cohort in their lower susceptibility to the ﬂushing response — a
reaction due to a genetic predisposition among many Asian groups
that is typiﬁed by numerous undesirable physiological reactions to
alcohol consumption (e.g., facial ﬂushing, nausea, vomiting; see Wall
& Ehlers, 1995). Hence, the current ﬁndings must be interpreted
with caution. The Asians in this study, however, demonstrate risky
alcohol consumption levels that may expose them to alcohol related
harm. Concurrent with increasing evidence that risky drinking
among Asian students is escalating (Grant et al., 2004, Wechsler et
al., 1998), the current study points to the necessity for interventions
that are effective in reducing drinking and associated consequences
among heavy drinking Asian student populations.
Consistent with ﬁndings of previous studies, mean scores show
that Caucasians were more likely to report higher drinking motives
aimed at enhancing positive mood, whereas Asians were more likely
to report higher coping and conformity motives (Neighbors et al.,
2004; Martens et al., 2008; Theakston, Stewart, Dawson, KnowldenLoewen, & Lehman, 2004). Perhaps Asian students, as members of a
minority group, may be motivated to conform to the normative
drinking culture of the predominantly Caucasian student body, which
aligns with ﬁndings of past landmark studies showing that the
minority is signiﬁcantly inﬂuenced to conform to the majority group's
norms (Asch, 1951). In addition, PBS use varied by ethnicity such that
Asians were more likely to use strategies to cease or limit drinking,
whereas Caucasians endorsed use of strategies that minimize serious
harm. This may be culturally grounded, whereby students' behaviors
are inﬂuenced by messages conveyed to them from family members
and popular culture. For example, Asian cultural norms have been
shown to emphasize drinking in moderation (Lu, Engs, & Hanson,
1997; Zane & Huh-Kim, 1998) as well as avoiding “loss of face” or
negative evaluations from others (Zane & Yeh, 2002). This, combined
with Asians' predisposition to drinking induced ﬂushing response,
may make strategies associated with limiting consumption more
appealing to these individuals (see Wall & Ehlers, 1995).
In the current study, multi-sample tests of invariance show that the
mediational model was found to ﬁt equally well between Caucasians
and Asians. Therefore, the use of protective strategies was found to be
equally effective for Caucasians and Asians in mediating the inﬂuence
of motivation to drink on the level of alcohol consumed. One
implication of this ﬁnding pertains to diversity on college campuses.
Salient in evaluating the clinical utility of any intervention is a
consideration of its applicability to diverse populations, which is a
notable concern given rapidly increasing racial and ethnic diversity on
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college campuses. In light of this, PBS show tremendous potential as a
culturally sensitive intervention approach that may be valuable
regardless of racial or ethnic status, and hence applicable to a diverse
student body. Perhaps of signiﬁcance here is the ﬂexibility afforded by
a PBS intervention, in equipping students with a variety of techniques
from which they may choose to utilize those that are most personally
applicable given their culturally-grounded preferences. Further
research with racial and ethnic groups other than Caucasians and
Asians, of course, is necessary to document if similar patterns can be
seen in the mediational effects of PBS in the relationship between
drinking motives and alcohol use.
This study is limited in several ways. First, the current analyses were
restricted to heavy drinking college students, and implications of
ﬁndings must be considered in this light. Second, the study design did
not permit ﬁne-grained examination of ethnic subgroups; we were
limited to examining Asians and Caucasians as homogeneous racial
groups. Future research would beneﬁt from examining PBS use across
various ethnic subgroups, to explore further the utility of PBS-based
alcohol-related harm reduction interventions in diverse populations.
Asian Americans, for example, may identify with one of 15 distinct
ethnic groups, with unique drinking behaviors and beliefs about alcohol
use. Korean and Filipino college students, for example, have been found
to endorse more positive alcohol-related expectancies and drink at
higher rates than Chinese or Vietnamese subgroups (Chang, Shrake, &
Rhee, 2008; Luczak, Wall, Shea, Byun, & Carr, 2001; Lum, Corliss, Mays,
Cochran, & Lui, 2009). Another limitation of this study is its crosssectional design. A prospective study, collecting data prior to, and at
various time-points following, a PBS-based intervention targeting an
ethnically diverse sample of high-risk drinkers, would be a valuable
direction for future research endeavors, to enable an examination of
long-term effects of PBS training in reducing levels of alcohol
consumption. A further limitation of the current study is the PBS scales
were not time- or event-speciﬁc, such that participants simply indicated
the extent in which they generally engaged in each strategy. Future
research might seek to provide a time constraint (e.g., past week) when

asking participants to respond to each PBS question, or might even
consider rephrasing the instructions to assess event-speciﬁc PBS use
(e.g., during pre-partying). Though the current study was designed to
investigate the mediational role of PBS, alcohol research additionally
would prosper from examining whether the effect of drinking motives
on drinking is moderated by different levels of PBS. Finally, although the
current analyses aggregated the drinking motives subscales into a latent
factor for several empirically valid reasons, including for the sake of
parsimony, prior research has demonstrated that types of drinking
motives (coping, conformity, enhancement, and social) differentially
impact drinking behavior. As such, when statistically appropriate, future
studies may beneﬁt from assessing the distinct contributions of each
subscale as they predict PBS use.
Reducing students' pre-established drinking motives for alcohol in
order to lower alcohol consumption is a daunting endeavor that
involves the immense task of changing prevalent drinking culture in
American college campuses. Instead, attenuating the impact of these
existing motives by training students in PBS use offers a more practical
and expeditious route in alcohol-related harm reduction efforts. The
current study provides strong support that PBS training has practical
potential to assist students in reducing their alcohol-related risks.
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Table 5
SEM multi-sample analyses for gender and race.

Gender
Males
Females
Baseline model
Factor loadings constrained
Factor loadings and factorto-factor paths constrained
(2 unequal factor loadings
released)
Race
Caucasians
Asians
Baseline model
Factor loadings constrained
Factor loadings and factorto-factor paths constrained

X2

df

p-value

CFI

NFI

RMSEA

133.32
120.82
253.85
309.81
273.72

31
31
62
69
70

b.001
b.001
b.001
b.001
b.001

0.94
0.96
0.95
0.94
0.95

0.93
0.94
0.93
0.92
0.93

0.07
0.06
0.06
0.07
0.06

165.55
79.74
244.84
248.35
255.54

31
31
62
69
72

b.001
b.001
b.001
b.001
b.001

0.95
0.94
0.95
0.95
0.95

0.94
0.90
0.93
0.93
0.93

0.06
0.07
0.06
0.06
0.06
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